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Ha6op pearentoB a5 BeiiBjieHuss PHK Bupyca Kojib1eBoii NSTHHCTOCTH TOMATA
METOJA0M MOJIMMEPA3HON LHEeMHOM peaKluy B peaJibHOM BPeMEeHHU COBMEIIIEHHOM ¢
peaxkumueit oopatnoii tpanckpunuuu (OT-ITIIP-PB)
«Tomato ringspot virus — PB»

HNHCTPYKIMHS no npumMeHeHu1o



1 HABHAYEHMUME U OBJIACTS IPUMEHEHUS
1.1 ITotHOE HA3BaHUE

HaGop pearentoB s BeisiBieHuss PHK Bupyca KomblieBOMl MATHHCTOCTH TOMaTra METOAOM
MOJTMMEPA3HOM IEMMHON PEaKIMy B peaJbHOM BPEMEHH COBMEIICHHOW C peakiueid oOpaTHOW TpaHCKPHUIIIIAN
(OT-IILIP-PB) «Tomato ringspot virus-PB».

1.2 O6aacTh NIpUMEHEHUA

HaGop pearentoB «Tomato ringspot virus -PB» mnpeanasnauen s obuapyskenuss PHK Bupyca
KOJIBIICBOH MSTHUCTOCTH TOMara. Bupyc KoniblieBoW MATHUCTOCTH ToMaTa (Tomato ringspot virus) sieisiercs
OJHUM M3 HauOoJjiee OMAcCHBIX MATOr€HOB CIIOCOOHBIM MmopaxkaTh 518 BHIOB pacTeHMid, OoTHOCSMHUXCS K 159
ponam u3 55 OGortanmyeckux cemeiicTB. B CeBepHOll AMepHKe BHpPYC MMEET MIMPOKHHA KPYT NPHUPOIHBIX
pacTeHMI-X0351€B, BKJIIOYasl IPEBECHBIE U KYCTaPHUKOBBIE BUJIbI, @ TAK)KE OJJHO- U MHOTOJIETHUE TPaBSHUCTHIE
pactenus. Bupyc MoxeT nopaxarb TomMaT, Tabak, orypel 1 MHOTHE Jpyrue pacrenus ceMmerictsa [lacieHoBbIX,
a Takxe ThIkBeHHbIX, PO30BBIX U ApyTHE.

Habop moxeT ObITh HCMOJB30BaH B JIAOOPATOPHBIX IIEHTPAX M MHCTUTYTaX, MPOBOIALINX KOHTPOJb
KapaHTUHHOTO ()UTOCAHUTAPHOIO COCTOSIHUSI pPAcTeHHi, B TOM 4HCIE MOCAZOYHOrO0 MaTepuaia B IIENX
obnapyxenusi PHK Bupyca komibieBoil msaTHucTOCTH TOMata. HabGop mo3BOJIIET KAa4eCTBEHHO OMPEACIUTH,
coxepxkutcs i B oopasue PHK Tomato ringspot virus.

JlnarHocThKa pacTeHWI Ha HaJWUYWEe BHpyca C IMOMOIIbI0 Habopa «Tomato ringspot virus -PB»
BO3MOJKHAa Ha BCEX JTallaX €ro BEreTalMOHHOIO pPa3BUTHUSA METOAOM IIOJIMMEPA3HOM LENMHONW pPEAKLUUU B
peanbHOM BpemeHu ¢ oOparHoit TpaHckpunmueir (OT-IILIP-PB). IlpoBenenue peakiuu OOpaTHOM
TPaHCKPUIIIKHU U mocieayorieii mynstuiiekcHoi [TIIP-PB B Habope pearentoB « Tomato ringspot virus -PB»
OCYIIECTBIISIETCS MOCIIEI0BATEILHO B OJJHOM MPOOHPKE B TEYCHHE OJHOTO 3allycKa aMILTU(UKaTopa.

2 XAPAKTEPUCTUKA HABOPA

KomnoneHnTsl Habopa SBISIOTCS OJJHOPA3OBBIMH.

HabGop pearenroB «Tomato ringspot virus-PB» He TpeOyeT TEXHHYECKOTO OOCIYXKMBaHUS U

KaJIMOPOBKH.

2.1 CocraB Habopa
Habop peareHToB cocTOUT U3 4 KOMIIOHEHTOB.

Ne CocTaB KOMIJIEKTA Onucanue O0beMm Koa-Bo

[Ipo3pauHas )KUAKOCTh

1 | Peakuuonnas cmech « TORSV -BITK»
CBeTJ'IO-CI/IpeHeBOFO IBETa

1,10 mn | 2 mpoOupku

2 JIHK nonmmepasza u oOpaTHasi TpaHCKpUIITasa, npo3payHas GeclBeTHas

SynTag+RT KHUIKOCTh 0,05 | 1 mpobupka

[TonoxuTenbHbIN KOHTPOJIBHBIN 00paserl,
3 | coneprkarmiit PHK Tomato ringspot virus,
ITKO «ToRSV»

CyXO0€ BeIIeCTBO Oesoro

lBeTa 2,0mr | 1 nmpoOupka

npo3payHast OecrBeTHast

4 | OTpuuarenbHbId KOHTPOIbHBIN 00paseln, OKO
pull p pasetl JKUIKOCTD

1,0 mn | 1 npoGupka

2.2 Kosin4yecTBO aHAJM3UPYEMBbIX NIPOO
Habop paccuuran Ha npoBenenue 100 peakiuii, BKito4ass KOHTPOJIbHBIE 00pPa3IIbI.

2.3 llpuHuun meroaa.
Oo6napyxenne crerduueckoro ¢parmenra PHK Tomato ringspot virus-PB  ocHOBaHO Ha

UCIOJIb30BaHNU METOa MYJIbTHUIUIEKCHON OJJHOCTaAMMHOMN peakiuu 00paTHON TPaHCKPUIIIIUH, COBMEIIEHHOM C
noJIMMepa3Hoi 1enHoi peakuueit B peaibHoM Bpemenu (OT-IIL[P-PB) B oqHo#t MukponpoOupke.
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Cunre3 JIHK wa wmarpune PHK mocpencTtBom  00paTHOWM — TPAaHCKPUIIIIMK — MTPOU3BOAUT
komruiementapuyto JIHK (xk/IHK). O6parnasie Tpanckpuntassl (RT) ucnonssytor mabmon PHK u koporkuit
npaiimep, komriemenTapHblid 3'-koHny PHK, uyto6s1 nHaynmpoBath cunte3 nepsoit nenouku kJIHK, koropas
MOXET OBITh HCIOJBH30BaHA HEMOCPEICTBEHHO B KayeCTBE MATPHLbI Ui MOJIMMEPAa3HON LENHON peakiuu
(TTLLP).

B ocnoBe meroma IIL[P-PB nexuT u3meHeHue curHaiga (QIyopecHEHIMH B XOJE pEaKkIUH. ITO
W3MEHEHHE  MPOMCXOAUT  Ojarojapss  ucmonb3oBaHuio  crenuduyeckoro  ansg  uckomor  JJHK
OJIUTOHYKJIEOTUHOTO 30H/1a, KOTOPBIN, OJ00HO IpaiiMepy, B X0Jie peaKIMK CBS3bIBACTCSA C OJHOM U3 Lenel
ammmkoHa. K 5 w3’ koHmam 30Hzma npucoeauHeHbl Quiyopodop u  Tacurenb  (QIuIyopecleHINH
cooTBeTCTBeHHO. [Ipu BO30Yy)aeHNN MOJeKyJbl (hiayopodopa CBETOM OIpe/eleHHON JJIUHBI BOJHbBI JaHHAs
MOJIEKYyJla HCIyCKaeT CBET JAPYrod JIUHBI BOJHBL. 3a cUeT OMM30CTH MOJeKyd ¢uiyopodopa M TacHTENS
(iryopecueHINH, HaXOMAIIMXCS HAa OJHOM 30HJE, MOCIEAHUN TOTIomaeT (hIyopecleHlno, U U3MEHEHUs
AQHAIMTUYECKOTO CHTHAJIA HE MPOUCXOIUT. B pe3ynpTaTe pacmieruieHus: cnenuduieckoro st uckomoir JJTHK
OJIMTOHYKJIEOTUAHOIO 30HAa Tag-noiuMepa3oil Ha 3Tare JIOHTalluy [IpU TeMrepaTtypax okosio 60°C, racurens
MpeKpaniaeT moraomarb GIyopecieHnio JaHHoi MoseKybl guryopodopa (texromorus TagMan). C kaxasiM
koM [P yucno ocBo60xkAeHHBIX MOJIEKY Qiryopodopa SKCIIOHEHIIHAILHO BO3pacTaeT (PUCYHOK 1).
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Pucynok 1 — I[IpuHIun aHaauTHYECKOTo Iporiecca

[TocranoBka peakuuu obpatHoil Tpanckpuniuu u [ILP-PB ocymecTBnsercs B cnenuanbHbIX MpruOopax
- ammuin¢ukaropax, Hanpumep, «AHK-32 (32M, 48)» (MAIIl PAH, r. Cankr-IlerepOypr, Poccus), «CFX-96»
(«BioRad», CIIIA), «Rotor Gene» (Qiagen), «DT» («JIHK-texuomorus», Poccust), QuantStudio5
(Thermofisher, CIIIA) wii SKBUBAJIICHTHBIX MO XapaKTEPUCTUKaM (CM. T1. 5.1 HACTOSAIICH HHCTPYKIIUH).

[Tpu ammudukanum merogom OT-IIIP-PB B nHaGope ucCHonbp3yloTcs JABa OJUTOHYKICOTHIHBIX
npaiimepa, (GIaHKUpYOLIUX crenu@uueckuii ¢parMeHT BHpyca KOJIbLIEBOM MATHHUCTOCTH ToMaTa, JBa
OJINTOHYKJICOTUIHBIX MparimMepa, ¢uankupyronux JJHK BayTpennero nmonoxurensnoro koutpois [1I[P-PB, a
Takke nBa (ayopecueHTHBIX 30HAa. [Ipoiuecc ammmudukanuy cnenu@UUHbIX (parMEHTOB 3aKIIIOYAETCs B
MOBTOPSIIOIUXCA LMKJIAX TemneparypHoil neHatypauuu JIHK, orTxura nmpaiiMepoB ¢ KOMIUIEMEHTAPHBIMU
IIOCJIEA0BATENBHOCTAMU U TOCIEAYIOUIEN AOCTPOMKE MOJIMHYKICOTHIHBIX Lienedl ¢ atux nparmMepos JJHK-
MIOJIMMEPA30M C IETEKIUEN pe3yIbTaTOB B PEXKUME PEATILHOIO BPEMEHH.

[TpoBenenue peakuuu oOpaTHOM TPAHCKPHUILIKMU U Tocuenyrouei myastumsiekcHoi [1LP-PB B nabope
peareHTOB «Tomato ringspot virus -PB» ocymiecTBisieTcss mocae1oBaTeabHO B OJHON MPOOUpPKE B TEUEHHE
OJIHOTO 3amycKa aMITuukaropa 6e3 Kakux-1100 TOMOIHUTENbHBIX MaHuy siiuii. Habop pearentoB « Tomato
ringspot virus -PB» mo3BosisieT OMHOBPEMEHHO BBISBIATH B OJHON PEAKIIMOHHOW CMECH CrenupHYHbBII
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dbparment Tomato ringspot virus — mo kamanmy ayopectennun FAM/Green, a Takke BHYTPEHHHI
MOJIOKUTEIBHBIA KOHTPOIIb — 110 KaHainy ¢ayopecuenunn R6G/HEX/Yellow/VIC.

[lepBasi peakuuss MO3BOJISIET OOHAPYKUTh IOCIEAOBATENBLHOCT creruduyeckoro ¢parmenta PHK
BHpYca KOJIbLIEBOU NATHUCTOCTU ToMaTta. Bropas peakuus — BIIK (Baytpennero [lonoxurensnoro Konrpois)
— He0OX0MMa JJIsl HCKITFOUSHHUS JIO)KHOOTPULIATENIbHBIX PE3YJIbTATOB.

2.4 OrpaHuyeHusi MeTo/Aa

B uccnenyemom marepuane PHK Bupyca moxer ObITh He 0OHapy>keHa MO MPUYHHE HE MPOXOKICHUS
obOpatHo#l Tpanckpuniuu, uaruoupoBanus OT-IILIP-PB w/wnm HemoctaTouHoi 3()PEKTUBHOCTH BBIJCICHHS
PHK.

[IpuunHOM TOSy4YEHHS] JIOKHOMOJOXKHUTEIIBHOTO pe3yJibTaTa SIBISETCS KOHTAaMHMHAIMS Ha JTare
BeteneHuss HK 6o mposenenust peakiuu OT-ITLP-PB. JI0XKHOMONMOXHUTENBHBINA PE3yIbTAT BBISABISETCS C
MIOMOIIBI0  OTPUIATEIBHBIX KOHTPOJBHBIX 00pasuoB Beigenenus u  OT-IILP-PB (m. 7.5 wnacrosmei
MHCTPYKLIUN).

[IpuumHO MOTydYeHHUs JIOKHOOTPUIIATEILHOTO pe3ynbTaTta siBisercss uHruoumposanue OT-ITI[P-PB
u/umun HenoctarouHas s¢dexkruBHocTs Bblaenenuss PHK. JloxHooTpuLaTeNnbHBIN pe3yibTaT BBISBISETCS C
MTOMOIIIBIO0 BHYTPEHHETO MOJI0XKUTEIBHOT0 KOHTpoJbHOro oOpasua [1I[P-PB (. 7.5 Hacrosiel HHCTPYKLIUN).

3 AHAJIMTHYECKHUE XAPAKTEPUCTHUKHU

3.1 CnennpuyHocTh

CrenupuuHOCTh — JOKHOOTPHUIIATENILHBIE PE3yIbTAThl IPU aHAIHM3E 00PA3IOB PAaCTEHUH, COAEePIKALIIX
PHK BupycoB, oTcyTCTBOBaIIH, JIOXKHOIOJIIOXKUTEIbHBIE pe3yabTaThl Ipu aHanuze oopasuos IHK pacrenuit u
PHK BupycoB, He coaepkalux BellIenepedrclieHHble crennduyeckue GpparMeHThl, OTCYyTCTBOBAJIH.

4 MEPBI IIPEJOCTOPOKHOCTMU IIPU PABOTE C HABOPOM

Paboty mpoBoasaT B coorBeTcTBUU ¢ TpeboBanusmMu MY 1.3.2569-09 «Opranusaius padboThl J1a00paTopuii, HCIIOJIB3YIOIMINX
METONbl aMIUTU(HKAIMKA HYKICHHOBBIX KHCJIOT MpU pabdOTe € MaTepHajoM, coJepKaliuM MuKpoopranusmel |-V rpynn
MaTOTEHHOCTH.

4.1 Heo0xonumocTh 00y4yeHusI MepcoHaJIa

st paboThl ¢ HaHHBIM HAOOPOM PEareHTOB HEOOXOJIMMO YUACTHE CIICHHAINCTA C BBICIINM HJIM CPEIHUM MEIUIMHCKUM,
OMOJOTNYecCKUM (BETEpHHAPHBIM) WIIM arpOHOMHYECKUM 00pa30BaHHEM, MOJYUHBIIETO JOIOIHUTENILHOE ClIEIHAIbHOe 00pa3oBaHue
Ha Kypcax MOBBIMIECHNS KBATN(HUKAIUH 10 MOJIEKYJISIPHO-ONOJIOTHIEeCKIM METOAaM AMArHOCTHKH. [lepcoHan M0mkeH MMEeTh HaBBIKH
paboThl C OMOXMMHUYECKHMHU PEaKTUBAMU M COBPEMEHHBIM JIa00OPATOPHEIM 000y I0BaHHUEM.

4.2 Mepsbl 6€301aCHOCTH, N03BOJIAIOLIME NIPEAOXPAHATH ONlEPaTOpPa

Bce kKOMIIOHEHTHI Ha6opa B UCIOJB3YEMBIX KOHIECHTpaUUAX ABJIAIOTCA HECTOKCHUYHBIMH, BPEIHOI'O BJIHMAHHUA Ha OPraHU3M
omneparopa He oka3biBaloT. [Ipu paboTe ¢ HAbOpOM cleayeT coOI0IaTh OOBIYHBIE MEPHI IPETOCTOPOKHOCTH JIJISI JIAOOpaATOPHi:

- MI0JIb30BAThCS JA0OPATOPHBIMU NEpYATKAMHU U HaJIeBaTh J1a0OpPaTOPHBIE XalaThl;

- He IPUHUMATH MHUIILY, TUTHh UM KyPUTh B Ta00PAaTOPHBIX TOMEIIEHHSX;

- tocyie paboThI ¢ MpoOaMH U PeaKTUBAMH CJIEAYeT TIIATEIbHO BEIMBITh PYKH BOJON C MBLIOM.

W36eraTh KOHTaKTa C KOXKEH, I1a3aMu ¥ CIM3UCTHIMU 000JOYKaMH, MIPU MOMAJaHNN Ha HUX KOMIIOHEHTOB Habopa MPOMBITh
OOJIBIIMM KOJIMYECTBOM BOJBI. [IpM mpueMe BHYTpPh KOMIIOHEHTOB Habopa peareHTOB 3a MEIAMIIMHCKOW ITOMOINBIO CIETyeT
00paTUTHCSI HEMEIJICHHO.

Crneuunduxanun no 6€301acHOCTH NPEAOCTAaBIIIOTCS 110 3aIpocy.

4.3 HeoO6xonumble Mepbl PEJOCTOPOKHOCTH B OTHOIIEHUM BJIUSIHUSA (pu3nyeckux pakropos

[Tpn ncrionp3oBaHuy Habopa peareHTOB HET HE0OXOIUMOCTH NPUHUMATh MEPHI MPEJOCTOPOKHOCTH B OTHOIICHUN BIMSHUS
MarHUTHBIX II0JICH, BHEIIHUX 3JEKTPUYECKUX BO3AEHCTBHUI, 3JIEKTPOCTATHMYECKUX Pa3psloB, AABICHUS WIN IEpENajoB JIaBICHHMS,
TNIEPErpy3Ku, HCTOYHUKOB TCPMHUUCCKOT'O BOCIITIAMCHCHU .

4.4 Heo0xoauMble Mepbl MPEA0CTOPOKHOCTH MPOTUB CHELUATBHBIX PUCKOB

[Ipu wmcrnomnb3oBaHMM Habopa pPEareHTOB HET HEOOXOAWMOCTH TNPHHHMATh MEPHl NPEIOCTOPOKHOCTH IPOTHB JIFOOBIX
CHELUAJIBHBIX PUCKOB IPU UCIIOJIB30BAHUU WM PEAJIM3ALNHU, IOCKOJIBKY B COCTAB U3JEJINA HE BXOIAT BELIECTBA YEJIOBEUECKOIO WU
KMBOTHOTO TPOMCXOXKICHUS C YIETOM MX MOTEHIMATIbHONW HH(EKIIMOHHON TIPUPOBI.

5 OBOPYIOBAHUE U MATEPHUAJIbI, HEOBXOJAUMBIE ITPU PABOTE C HABOPOM
5.1 PexomenayeMmoe u3MepHTeJILHOE 000Py/I0BaHHE


https://vniikr.ru/files/pdf/spravochnik/172.%20%D0%92%D0%B8%D1%80%D0%BE%D0%B8%D0%B4%20%D0%B2%D0%B5%D1%80%D0%B5%D1%82%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D0%B4%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BA%D0%BB%D1%83%D0%B1%D0%BD%D0%B5%D0%B9%20%D0%BA%D0%B0%D1%80%D1%82%D0%BE%D1%84%D0%B5%D0%BB%D1%8F%20PSTVd.pdf

[Mpubop mus IILP-PB — 3apeructpupoBanubiii B P® u mMeromuii kaHaiubl JETEKLMH, COOTBETCTBYIOLIHE KPAaCHTEISIM
FAM/Green, R6G/HEX/Yellow/VIC, ROX/Orange, Cy5/Red (iu60 uX CHEKTpalIbHBIM aHAJIOTaM) CO CIEAYIOIIUMHE
XapaKTEPUCTUKAMU — Anaxc 5036/ Miaxcon. (Nl — 485aM/520HM, Ne2 — 530mM/560HM, Ne3 — 580uM/620HM, Ned — 630uM/670HM),
nanpumep, «AHK-32 (32M, 48)», «CFX-96».

5.2 Yka3zaHusi 0 He0OXO0AUMOCTH HCIOJIb30BAHMS CIIELMAJIBLHOI0 000PYAOBaAHUSA

Paboty ¢ HabopoM crlemyeT MpoBOANUTH B HACTOMHHOM OOKce ¢ OakrepuimnaHoi mammoit (Hanpumep, BAB-TIIP-«Jlamurap-
C», 3A0 «JlamunapHbIe cucTeMb», T. Muacc, Poccust), yctaHoBieHHOM B pabodeii 3oue 3 (MY 1.3.2569-09).

5.3 lo3upyromue ycTpoiicTBa

ABTOMaTHUeCKHH (MEXaHUYECKHIT) 103aTop nepemeHHoro oobema Ha 10-100 mku;

ABTOMaTHuYeCcKHi (MEXaHWYECKHii) 1o3aTop nepemeHHoro oobema Ha 100-1000 mxi;

ABTOMaTHUeCcKHi (MEXaHWYECKHIT) 103aTOp MepeMeHHoro oobema Ha 2-20 MKi;

LITATHB JUIA JaHHBIX J103aTOPOB.

5.4 JIpyroe ucnojib3yemoe 000py10BaHue

MukporeHTpr]yTa-BCTPIXUBATED JJIsI MUKPOTIpOGHPOK (Hampumep, «{ukmotem-901»);

MHUKpOIeHTpudyTa 17151 MUKpOIIpooupok (ctpumoB) 0,2 mi (Hanmpumep, «Luxmoremn-903»);

IITATUBHI 7151 HAKOHETHUKOB, MEKpOTIpoOmpok Ha 0,5 u 1,5 mur;

IITaTHB U1 MUKponpoOupok 0,2 mi (Hampumep, «PM-2x48x0,2» (CurToN);

XOJONWIBHUK Ha 2-8 °C (11 XpaHeHus: o00pasuos).

5.5 JIaGopaTopHas nocyaa

Emkoctu u1st cOpoca HAKOHEYHUKOB M MUKPOIIPOOUPOK.

5.6 MaTepuaJibl M peareHThl, He BXO/sIIHe B COCTAB Ha0opa

OnHOpa30Bble HAKOHEYHHUKH JUJIS 103aTOPOB NIEPEMEHHOT0 00beMa ¢ a3p030JIbHBIM 0apbepoM;

MuKponpoOupkwu (ctpumsl) 0,2 M ¢ mpo3payHoit kpeimrkoi mist [T1P-PB;

Habop peareHToB 1is BbieneHus HK;

OTAEJBHBIN XajaT ¥ 0JHOPa30BbIe MEIUIINHCKHE IIEPUYATKH;

KOMIUIEKT CPENICTB I 00pabOTKA pabovero Mecra;

OJTHOPA30BbIe MEIUIIMHCKUE XaJIaThl M 0JTHOPA30BbIe MEIUINHCKAE MIEPYATKY;

KOMILIEKT CPEJICTB JUIsi 00paboTKK pabovyero Mecra.

6 AHAJINBUPYEMBIE ITPOBbI
6.1 OT0op ¥ TPaHCIOPTHPOBKA 00pa3L0B

Ot60p 00pasuoB, TPaHCHOPTUPOBKY M XpaHeHue mpoBoasT B coorBercTBuu ¢ ['OCT 34298-2017
«Tomatsl cBexue. TeXHUUECKUE YCIOBUAY;

I'OCT P 53135-2008 «lIlocamounslii wmarepwan TMJIOJAOBBIX, STOAHBIX, CYOTPOMHYECKHUX,
OPEXOIUTOHBIX, IIUTPYCOBBIX KYIBTYp U Yasi. TEXHUYECKUE YCIOBHS.

MP BHUUKP Ne 47-2013 Meroandyeckrue peKOMEHAAIMH IO BBISBICHUIO M WICHTU(UKALUH
HETIOBUpPYCa KOJIBIIEBOM MATHUCTOCTH ToMaTa Tomato ringspot nepovirus.

OEPP/EPPO EPPO Standard PM 7/49 Diagnostic protocol for Tomato ringspot nepovirus // Bulletin
OEPP/EPPO Bulletin

6.2 Boinesenne HK
Brigenenne PHK mpoBomst copbeHTHBIM MeTonoM (Hampumep, «Dutocopd» («Cunrom», Poccust)
Wil apyrumu  ytBepkaeHHbIMH  Metomamu  (IOCT  33996-2016). [lns  ompeneneHuss BO3MOXKHOM
KOHTaMUHAIMKM Ha osTane BbyieneHus HK B kaxayro mapTuio BblAEICHHMS HapsAdy C HCCIelyeMbIM
MaTepHajioM BKJIIOYAIOT OTPHUIATENbHbIH KOHTpoib BbaenaeHus (OKO-B), koTopslil aHamu3upyroT nanee B
OT-IILIP-PB.
PactBop PHK moker xpanuTsCs npu Temrneparype He Bbilie MUHyc 16°C B TeueHue roja.



7 IPOBEJAEHUE AHAJIU3A
7.1 IloaroroBka k npoBeaenuto OT-IIIP-PB

1. Pa3mopo3uth HE0OXOAMMOE KOJUYECTBO MPOOUPOK ¢ peakiuoHHON cMmechio «TORSV -BIIK» (kaxnas
npoOupKa paccyuTaHa Ha MoctaHoBKy S0 peakumii), BIAEpXaTh 15 MUHYT IpH KOMHAaTHON TeMmepaType,
nepeMeniaTh Ha MUKpOLEHTpU(yTre-BCTpsIXUBaTeNe U HeHTPU(yrupoBaTh B TEYCHUE HECKOJIBKUX CEKYHII
I cOpoca Karelb.

2. TloarotoButh MNpPOOHPKY C JTUOGUIU3HMPOBAHHBIM TOJOKHUTEIBHBIM KOHTPOJBHBIM 00pa3iom (I1KO)
[IpuroroBneHne KOHTPOIBLHOTO OOpa3ia: B mpoOUpKy ¢ cyxuM comepxumbiM [TKO «TORSV» no6aButh
100 Mkt OKO, mepememiaTh Ha BOPTEKCE 10 MOJHOTO PAaCTBOPEHHUS, LEHTPUPYTHPOBATh 5 CEKYH] IMpH
3000 06-mun-1.

Xpanuth paszsenennsiii npenapat [IKO « TORSV» npu temneparype ve Boime Mmunyc 20 °C.

3. B otnenbHOl ynCTON IPOOUPKE MOAXOISIIETO pa3Mepa CMEIIaTh:
21*(N+2) Mk peakuronHoi cmecu «TORSV -BITK»
0,5*(N+2) mka SynTag+RT (JIHK-monumepaza+obparHas TpaHCKpHUIITasa),
rae N — kojmyecTBO HMcciaeayeMbix o0pa3uoB, BrIwYas OKO-B, 2 — kou4yecTBO KOHTpOJIEi
(ITKO, OKO).
Ilpumeuanue. Ompuyamenvhvie koumpoau evioenenuss (OKO-B) ananuzupyrom kak ucciedyemvie
obpasywi, coxpansis npu I1I{P-PB nopsioox oopazyos u OKO-B, komopwiii 6vin npu evioenrernuu HK.

Jliis ymo6cTBa pacdera BOCIIONB3yHTECh TAOIUIICH.

N 1 2 3 4 5 6 7 8 9 10 11 12
PC 63 84 | 105 | 126 | 147 | 168 | 189 | 210 | 231 | 252 | 273 | 294
SynTag+RT 15 2 2,5 3 3,5 4 45 5 55 6 6,5 7
N 13 14 15 16 17 18 19 20 21 22 23 24
PC 315 336 | 357 | 378 | 399 | 420 | 441 | 462 | 483 | 504 | 525 | 546
SynTag+RT 75 8 8,5 9 95 | 10 [ 105 | 11 | 115 12 12,5 13
N 25 26 27 28 29 30 31 32 33 34 35 36
PC 567 588 | 609 | 630 | 651 | 672 | 693 | 714 | 735 | 756 | 777 | 798
SynTag+RT 13,5 14 | 145 | 15 | 155 | 16 | 165 | 17 | 175 18 18,5 19
N 37 38 39 40 41 42 43 44 45 46 47 48
PC 819 840 | 861 | 882 | 903 | 924 | 945 | 966 | 987 | 1008 | 1029 | 1050
SynTag+RT 19,5 20 | 205 ] 21 | 215 | 22 | 225 | 23 | 235 | 24 24,5 25

[TonmyyeHHy10 cMech HepeMeliaTh Ha MUKPOLCHTPU(Yre-BCTpAXUBaTeiae U HEHTPUPYTrUpoBaTh B TEUCHHE
HECKOJIbKUX CeKyH[. Pa3nuTh nomyueHHyro cmech 1o 20 Mk B mpooupku Ha 0,2 MiL.

4. TKO (ecnim yxe passener), OKO wu wuccremayembie 00pasibl pa3MOpO3HMTh, MEepeMeliaTh Ha
MHUKPOLEHTPU(YTe-BCTpAXUBATENe U LIEHTPU(PYTrUpOBaTh.
Ipumeuanue: ecm obpasery PHK comepxut copOeHT (MarHUTHBIA COpOCHT), HEOOXOIUMO LEHTPUPYTHPOBATH 00pasmbl 1
MUHYTY nipd 10-14 ThIC. 06/MUH. ISl IOJTHOTO OCaxJeHHs copOeHTa. [Ipu UCIONBE30BaHUN MarHUTHOTO COpPOCHTa MPOOHPKH €

PHK mnocie neHTpuyrupoBaHHus yCTaHOBHUTH B MarHUTHBIN INTaTWB W J00aBIeHHE OOpa3IOB NPOU3BOAWTH, HE BBHIHMMAs
MPOOUPKH M3 ITATUBA.

Bnectu B moarorosienusie 0,2 M mpooupku nmo 5 mra OKO, uccienyeMbx 00pas3IioB U, B OCIIEIHIOIO
ouepens, KO, ucnonb3ys HaKOHEYHHKH C adpO30JbHBIM OapbepoM, IUIOTHO 3aKpBITh KPBIIIKH,
nepeMeniaTh Ha MUKpOIIeHTpU(yTe-BCTpsIXUBaTese U HeHTpUuyrupoBaTh MPoOUPKH AJis cOpoca Karens.

4. TlomecTuTh MpoOUPKHU B aMIUIU(DUKATOP B PEKOMEHIYEMOM IMOPSIIKE:

Ne aueiiku Ooépasey
1 ITKO «ToRSV»
2 OKO
3 uccnedyemvlti oopazey 1
4 ucciedyemvlil 0opasey 2



https://vniikr.ru/files/pdf/spravochnik/172.%20%D0%92%D0%B8%D1%80%D0%BE%D0%B8%D0%B4%20%D0%B2%D0%B5%D1%80%D0%B5%D1%82%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D0%B4%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BA%D0%BB%D1%83%D0%B1%D0%BD%D0%B5%D0%B9%20%D0%BA%D0%B0%D1%80%D1%82%D0%BE%D1%84%D0%B5%D0%BB%D1%8F%20PSTVd.pdf

7.2 IlpoBenenue OT-IIIP-PB

7.2.1 llposenenne OT-ILP-PB nust npuéopos RotorGene 6000/RotorGene Q
1. Bxmouuts npuOOp B COOTBETCTBUU C MHCTPYKIMEH MO AKCILTyaTaI|H.
3amyctuth nporpammy «Rotor-Geney.

no

3. B okne «New Run / HoBblii TecT» BbIOpaTh BKIaAKy «Advanced / leranbHblii MacTep», 3aTeM OILIUIO
«Empty Run / Ilycroii ma6jaon» u Haxats «New / HoBb1ib».

4. B otkpsiBiIeMcsi OKHe BbIOpath THI poTopa «36-Well Rotor / 36-yHouHBIl poTOpP» U IOCTaBUTH
ranouky B okHe «Locking Ring Attached / Koabuo 3akpensieno», Haxxats «Next / Jlaiee».

5. B otkpsiBiIeMcst OKHE ycTaHOBUTH «Reaction Volume / Oobem peakuun» 25 MKII, yOpaTh rajiouky «15
uL oil layer volume / Oobem macia / Bocka» u Haxkath «Next / Jlaiee».

6. B orkpsiBiIeMcs okHe HaxkaTh KHONKY «Edit Profile / PeqakTop nmpoduias», nHaxars «New / HoBblii» u
BbIOpath «Cycling (default) / IluxknupoBanue (Mo ymoud.)». 3aaarth Mporpammy aMiutM(GUKAUUA CO
CIICAYIOUIMMHU TapaMeTpaMHu:

[lar Tewmm., °C Bpewms Herexuus Kpacurenu [ToBTOpOB
Hold 45 15 mins No acquiring 1
94 3 mins No acquiring 1
94 15 secs No acquiring
Cycling . FAM/Green 50
60 40 secs Acquiring JOE/ Yellow

7. B okue «Edit Profile / Penakrop npodmuasy» Haxars kHOIKY «OK».
8. YcTaHOBUTH 4yBCTBUTEIHHOCTH MprOOpa B obiactu Hactpoek «Chanel Setup / YcraHoBka kanajiay,
ucnoib3ys kiapuiny «Edit Gain / YpoBeHb curaaia»:
Green-5
Yellow — 6

Ilpumeyanue. npu_803HUKHOBEHUU NPODJIEM (CBA3AHHLIX C 0CODEHHOCMbIO padombl npudopa, a
UMEHHO C YCHIAHOBICHHLIM _ONMUMAIbHbIM _OUANA30HOM VPOSHA YCUICHUA CUZHANA_(1yopecueHyuu
nO_UenesbiM_Kanauiam) HeodxXo0umo npu nociedyruux zanyckax npubopa oaa III[P-PB RotorGene
6000/RotorGene Q ua smane 8 nynkma 7.2.1 nposecmu_asmomamuyeckyio ORmMuMu3ayuio yposneil

CUSHANA CO2NIACHO C1e0VIOWell UHCHPYKYUU:
B okne «New Run Wizard / Macmep nosozo mecma» wnaxcams «Gain Optimization /
Onmumusayus ypoeHs cuzHanay.

B omkpuleuwemcs okne naimu u naxcams na exnaoky «Channel Settings / Yemanosxku kananoey.

B noseuswemcs cnucke kananog eviopams «All Channels / Bce kananvy u nascamo «Add /
Jobasumu.

B nossuswemcs oxne «Auto-Gain Optimization Channel Settings / Ycmanoexku Aemo-
onmumuzayuu ypoena cuznanay naxcamo «OK / AA» ona kasxcooeo kanana.

Iocne szaxpeimusi oxkna «Auto-Gain Optimization Channel Settings / Ycmanosku Aemo-
onmumusauuu ypoeus cuznanay nocmasums 2anouxy «Perform Optimization Before 1 st Acquisition /
Botnoanumes onmumusayuro npu 1-m waze demexyuu» u naxcamo «Close / 3axpoimoy.

9. Haxarp knaBuiry «Next / lanee».

10. 3amyctuth ammudukanuio knonkou Start run / Crapr.

11. B mosiBuBIIEMCS Toclie Hayasia paboThl MpuOOpa OKHE CO CBEACHUSAMHU 00 00paslax BHECTH Ha3BaHUA
oOpas3nos, B cromoue «Type / Tum» yxazare «Unknown / O6pasem» mis obpasnos, «Positive /

7



12.

N

10.

11.
12.

Moaoxuteabublity it [IKO u «Negative / Orpunarenabnblii»y mis OKO. Haxkates kmaBumry «Finish /
3aKOHYHTDH.

ITo 3aBepmienun OT-IILP-PB otpaGotanHble mNpoOMpPKHM YTWIM3HPOBATH B  COOTBETCTBUH C
pexoMeHaanusamu 1o opranuzanuu [P nabopatopun, cornacao MY 1.3.2569-09 «Opranuzanmst paboTsl
nabopartopuid, HCHONB3YIOUIMX METOAbl aMIUIM(UKAIMKM HYKJIEHHOBBIX KHCJIOT TpH padbore ¢
MaTepHAJIOM, COAEPKAIIMM MUKPOOpranu3Msl [-IV rpynn naroreHHoCT.

7.2.2 llpoeaenne OT-IILP-PB nis npudopa CFX96

Bxnrounts npu0Oop B COOTBETCTBUU C MHCTPYKLMEN 11O SKCILITyaTallly.
3anyctuth nporpammy «Bio-Rad CFX Manager».
B wmento File BeiOpath New—Protocol. B mosiBuBImIeMcs: OKHE 3a/1aTh IUKJIOTPAMMY CO CIIEIYFOLMMHU
napamMeTpamu:
Sample Volume 25 ul
1. 45,0 C for 15:00
2. 95,0 C for 5:00
3. 95,0 C for 0:15
4. 60,0 C for 0:40
+Plate read
5. GOTO 3, 49
END
Haxxats OK 1 coxpaHuTh IPOTOKOJI HAa KOMIIbIOTEPE B yA00HOM paboueil namke.
BrecTu cBenenus 06 obpasiax u kpacutelsnx. s atoro Bo Bkiazake Plate Beiopars omiuio Create New.
Haxartp knonky Select Fluorophores. B nosiBuBiiemcst okHe BbiOpath kpacutenu FAM, HEX. Haxars
OK.
O003HaYNTh HA TUIAIIKE MECTOPACIIONOKEHHE 00PA3IIOB:

- [TepBas mynka — IIKO. {51 3TOT0 BBIACTUTH JIYHKY, B KOTOpOil Haxoautces nmpooupka ¢ [1KO, u B rpade
Sample Type BriOpaTh cTpouky Positive Control.

- Bropas nynka — OKO. [{ns 3TOro BeIAENINUTH JTYHKY, B KOTOpOoi HaxoauTcs nmpobupka ¢ OKO, u B rpade
Sample Type Boiopats ctpouky Negative Control.

- Cnenyrolmas JiyHKa - UccielyeMblil oOpaser 1, 3aTeM — uccneayemslii oopaser] 2 ¥ T.4. B COOTBETCTBUM C
1. Ilopsinok cexoBanusi 00pa3noB. /s 5TOTO BBIIEIUTH BCE OCTABIINECS JTYHKH, B KOTOPBIX HaXOIATCS
npobupku ¢ obpasuamu, u B rpade Sample Type BoiOpath ctpouky Unknown.
3anaTh U3MEpPEHHE CUTHajla BO BCEX MPOOMpKAx MO BBIOpaHHBIM KpacuteisMm. [ 3TOro BbIIEIUTH Ha
IUIallIKe JIYHKU cO BceMM HccieayeMbiMu npodupkamu (Bkirouas [IKO u OKO) u mocTtaBuTh ranodku B
kosioHke L.oad HanpoTHB Ha3BaHHI BCEX BHIOPAHHBIX B I1.5 KPACHUTEICH.
3anaTh Ha3BaHMS BCEX MCCIEAyeMbIX oOpa3loB. [[s 3TOro BBIIEIUTH JYHKH, B KOTOPBIX HaXOIATCS
npobupku ¢ o00o3HavaeMbiM oOpasuoM. B rpape Sample Name BBectu (wiu BbeIOpaTh U3 yke
MMEIOIIUXCSI) UMsI COOTBETCTBYOILIEro oOpasia. 3areM MOCTaBHTh Tajouky B cocenHedl rpade Load.
[ToBTOPUTH TO 7K€ CaMoe I OCTABIIMXCSI 00pa3IOB.

Haxares OK. JlaTh MM miamike ¢ yKa3aHHEM JaThl SKCIIEPUMEHTa U COXPAaHUTh MOJyYeHHBIN (ailn Ha
KOMIIbIOTEpE B YA0OHOH paboueit mamnke.
Hawate paboty mpubopa. Jlis 3roro BeOpaTh 3akianky Start Run, B xotopoi HaxkaTh Kiapumry Start

Run. 3agare ums Oynymiero aiina ¢ ykazaHHeM JaThl poBeieHus dkcrepumenTa. CoxpaHuTh ¢ailn Ha
KOMIIbIOTEpE B YA0OHOH paboueit mamnke.
3aduxcupoBath B paboueM xypHasie Ha3BaHHe (aiiia.

ITo 3aBepmienun OT-III[P-PB otpaGoTanHble mNpoOMpPKHM YTWIM3HPOBATH B  COOTBETCTBUH C
pexoMeHaanusamMu 1o opranuzanuu [P nabopatopuun, cornacio MY 1.3.2569-09 «Opranuzanust padoTsl
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no

N oo

no

nabopaTopuii, MCHOJB3YIOMUX METOAbl aMIUTM(GUKAIMK HYKJIEHHOBBIX KHCJIOT TMpu pabore c
MaTepUaioM, COJIEpKalIUM MUKpOOpranu3msl [-IV rpynm maToreHHOCTH.

7.2.3 llposenenune OT-IIIP-PB nus npudopos AHK-32 (32M, 48).

Bxitounth mpubOp B COOTBETCTBUU C MHCTPYKIIMEH 110 SKCILTyaTallHH.

3amyctuts nporpammy ANK Shell.

BriOpats Bkiaaky «bwlcTpblii cTapT». B nosiBuBmeMcs okHe BeIOpaTh kpacutenu FAM, R6G. 3anarte
uMs Oyaymiero ¢aiiia, a Takke BeIOpaTh THI pubdopa (32 npodbupku wiu 48 mpoOUpPOK).

B oxHe «AMIIHGHUKATOP» 337aTh MPOTPaAMMy aMIUTA(DUKAIIHH.

Tun Temnepatypa, | Bpewms,t, | HaOmonenue | Pacuer
T, C CEK.
H3oTepma
1 45 900 Bxiroueno
2 95 300 BxnroueHo
Hukmorpamma
(50)
1 95 15 Bxiroueno
2 60 40 BxroueHo Bxroueno

Bo Bknaake «O06pa3ub» BHECTH ONKMCAHUE HCCIEAYEMBIX 00Pa3I[0B U PACCTaBUTh 00pa3LIbl 10 TUIAHIIETY.
3anectu B pabouunii )KypHall Ha3BaHue (haiiia JaHHBIX, COOTBETCTBYIOIIEE UCCIIEI0OBAHUIO.

Jlns 3anmycka uccnegoBanust HaxaTh CrapT.

ITo 3aBepmienun OT-IILIP-PB orpaGoranHble nOpoOMpPKH yTWIM3HPOBaTH B COOTBETCTBUU C
pexkoMeHanusmu o opranuzainuu [P na6oparopun, cornacuo MY 1.3.2569-09 «Opranuzaius padoTsl
nabopaTtopuid, HCHONB3YIONIMX METOAbl aMIUIM(UKAIMK HYKJIEHHOBBIX KHCJIOT TpH padore ¢
MaTEepHAIIOM, COAEPKAIIMM MUKpoopranu3msl [-IV rpynn naroreHHoCT.

7.2.4. llpoenenne OT-IILP-PB nas npu6opos Dtprime / Dtlite.

BrmrounTth iprOOp B COOTBETCTBUU C HHCTPYKIIMEH 10 SKCILTyaTaIlHH.

3anyctuth nporpammy «RealTime_PCR»y.

[lepen mnpoBeaeHHWEM aMIDITH(QHUKAIMKA HEOOXOTMMO 3allOJHHUTH TPOTOKON HCCIECIOBaHUS (BKIAIKa
«IIpoToko»). B xaxmoil cTpoke HEOOXOAMMO OTPEIAKTUPOBATH CIICIYIONTNE JaHHBIE:

- Ne (Homep mpobupKn)

- R (mo6aBnenue ny0eit)

- THIT IPOOHPKH (0Opaserl, MOJ0KUTEIBHBIH KOHTPOJIb, OTPHIIATEIbHbIH KOHTPOJb U T.11.)

- ¢hyopodopsr (FAM — ciertuduka, HEX — BIIK.)

[Tocne 3amonHeHus: TaOIUIBI C JaHHBIMH O MPOOMpPKaX HEOOXOIMMO YKa3aTh PacHoyiOKeHHE MPOOUPOK B
osoke amrmuukatopa. Pacnonoskenue npobupox B 0J0ke aMIuIMPUKATOpa CXeMaTHIHO OTOOpaKaeTcs B
IIPaBOM HUKHEHN YaCTH OKHA.

3anyck  mOporpaMMmbl  aMIUTMGUKAIIMM  OCYIIECTBISAETCS BO  BKIagke «3amycKk  NPoOrpamMmbl
aMILTH(PU KA.

Ilepen 3amyckoM HEOOXOAMMO BBIOpPAaTH 3apaHee CO3/JaHHYI0 MNPOrpaMMy aMIiLIMpuKanuu,
OTpEeIaKTHPOBATh 00BEM paboueli cMmecHu B mpodupke (25 MKi).



ITapameTpsl aMl'IJ'H/Id)I/IKaHI/II/II

[uxin ITosropsr | Iar Bpemsa | Temneparypa | Jlerekuus
1 1 1 15:00 45,0
2 1 2 05:00 95,0
3 50 1 00:15 95,0
2 00:40 60,0 Bxiroyena
7. Haxarp kHONIKY «3anMyCTUTh NPOrPaMMY».
8. Ilo 3aBepmenmu OT-IILIP-PB otrpabGoranHple NpoOOMPKH yTHIM3UPOBATH B

COOTBECTCTBHUH

(¢

pekoMeHnanusmMu 1o opranusanuu [P maGopatopun, cormacio MY 1.3.2569-09 «Opranuzanus paboThI
nabopaTopuii, UCHOJIB3YIOMIMX METOAbl aMIUIM(PHUKALUNA HYKJIECHHOBBIX KHUCIOT MPU paboTe ¢ MaTepUaIOM,

coJiepKaluM MUKpoopranusmsl [-1V rpynn naToreHHOCTHY.

7.2.5 llposenaenune OT-ITIP-PB nns npudopa QuantStudio5.
1. BxitouuTh mpubOp B COOTBETCTBUU C MHCTPYKIIMEH MO SKCILTyaTaIUu.
2. 3ammyctuth nporpammy «QuantStudio Designs & Analysis Softwarey.

3. Haxats kHonKy OTKpBITH 3KcniepumenT (Open Existing Experiment). B oTkpbiBiieMcst OKHE BHIOPATh

npotokoi «Phyto_vir» u naxxats kHonky OTKpbITH (Open).

Ipumeuanue: Iopsiook camocmosimenvro2o cozoanus npomokona «Phyto_viry
A. Bxniouums npubop 8 coomeemcmauu ¢ UHCmpyKyuel no d9KCniyamayuu.
b. 3anycmums npoepavmy «QuantStudio Designs & Analysis Softwarey.

B. Haosicamo knonky Cozoams 3xcnepumenm (Create New Experiments) L crattieviouinart |« IR

sxnaoxe Ceoiicmea (Properties) ¢ cmpoxe Hazeanue (Name) zaoamo ums (nazeanue) Phyto_vir

akcnepumenmy. Hasxcamo enuzy oxna knonky /Janee (Next).

2 QuantStudio™ Design & Analysis Softuare v1 43

File Edt Analysis Tools  Help

Method Plate

Experiment Properties

Run Results Export

O; save v

| Hare

[2021-01-01_000000] I

Barcode

User name

Instrument type
Block type
Experiment type
Chemistry

Runmode

Standard Curve

Standard

QuantStudio™ 5 System v

96-Well 0.2-mL Block v

TagMan® Reagents v

Manage chemistry details

I'. Bo sxnaoxe Ipomokon (Method) 3adame yuxnoepammy co credyiowumu napamempamu.
Ob6vem (Volume) 25 ul

Bpews Pecucmpayus Yucno
Hlaz Cmaous Temnepamypa Bpemsa U3MeHeHUs pay .
cueHana YUKI06
memnepamypbl
1 Yoeporcanue 45°C 15:00 3,18°C/s —
2 Yoeporcanue 95°C 05:00 3,18°C/s —
1 1P 95°C 00:15 3,18°C/s 50
2 u 60°C 00:40 2,44°C/5 o
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Haoicamo knonky Jlanee (Next).

Ooeéy mymss | 25.C ul Teuneparypa Earpera kpemmes | 105.0 °C
Viepxanne/mHEydanna onp
95 =C 95 =C
3.18°C/5
00:05:00 00:00:15 9.44°C/S
aigcis & o 60 °C
%°C 00:00:40
34SC/IS  00:45:00 30
i
50x

. B omxpuwiswumcs okne 60 exnaoxke bvoicmpas Hacmpouxa (Quick Setup) 6 epaghe Ilaccuensii
pegpepencuuiit kpacumens (Passive Reference) ssiopame HET (NONe), nasicas na cmpeixy.
Plate Attributes

Passive Reference Mone v

E. Bo eéxnaoke Pacmupennsie nacmpouxu (Advanced Setup) ¢ 6noxe Muwmenu (Targets) oooasumo
Kanawl 0Jisk cuumsleanus uyopecyenyuu. /[is 3mozo HeobXo0umo 8blNOIHUMb CledVIiowue 0etCmeusl.

- B nepsoii cmpoxe 6 epagpe Hazeanue (Name) emecmo Target I nanucamo FAM. B epage
Penopmep (Reporter) sviopame FAM. B epaghe I'acumens (Quencher) sviopams NONe, nasicas na suetixy.

- Haocams na xnonky /Joéasums (Add). B nosisusweticsi cmpoke 6 epage Penopmep (Reporter)
gviopams VIC. B epagpe Hazsanue (Name) nanucamos HEX. B epagpe Facumens (Quencher) ssiopams None,

HAJCcae Ha ﬂqeﬁKy.

Quick Setup Advanced Setup

— Targets Add [# Action v
Name Reporter Quencher Comments Task Quantity

O M ram FAM None v e

O HEX vIC Mone v X

O; Save v

JK. Jlna  coxpamenuss npomokona Haxcamv Kronky Coxpanums (Save)
Coxpanums npomoxon «Phyto_viry ¢ yoobuyrwo nanky.

4. Tlepetitu Bo Bkianky Ilnanmert (Plate) u Haxxats Ha Bkiaaky Pacmmpennsie Hactpoiikn
(Advances Setup).
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5. BBox 06pa3moB npousBoautcs B Tabnuiie Excel (mocrynen na caiite OO0 «CuHTOI
http://www.syntol.ru/) mu6o B mporpammax Design and Analysis nan QuantStudio™ Design & Analysis
Software

6. CxonpoBarth noJry4yuBInytocs tadiuiy Excel B nporpammy npubopa. Beigenuts Bce 00pasiibl 1 B

TaOJIUIIC MOCTABUTh TAJIOUKK BO3JIe (IyopeciieHTHbIX Kpacuteneid. Haxars kaonky Jasee (Next).
7. Hauatps paboty npubopa. [t sToro Haxkmute Ha kHonky HauaTh mporon (Start Run) u BeiOpath
HY)KHBI CepHiiHbII HoMep mnpubopa. 3amaTh uMsa Oyaymiero ¢aiia ¢ yKka3aHHEM JaThl NPOBEICHHSA

skcriepuMenTa. CoxpaHuTh (aii Ha KOMIIBIOTEpE B yA00HOM paboyeii marnke.

7.2.6 Ilposenenue I P-PB nias npubdopa Gentier 96E/R

1. BxiouuTh IpuOOp B COOTBETCTBHH C MHCTPYKIIMEH TTO IKCIUTyaTaIlH|H.
2. 3anycrtuth nporpammy Real-time PCR System
3. Haxars New Experiment
4. B oTkpsIBIIEMCS OKHE 3aaTh uMs 3kcriepumenta (Experiment Name) u BeiOpath nanky s
coxpanenus (Save Path)
5. Haxars New
6. Bo Briaake Run Setting 3agate nporpaMMy amMIu@UKaIuK CO CICIYONMMH TapaMeTpam
Stage Stage Type | Cycle | Time | Temperature | Fluorescence
1 Preincubation 1 15:00 45,0 None
2 Preincubation 1 05:00 95,0 None
3 2 _S'Fep _ 50 00:15 95,0 Non_e
Amplification 00:40 60,0 Reading

7. Bo Bkiagke Experiment BeictaBuTh 00HeM peakionHoi cmecu 25 Mk (Reaction Volume 25ul)
ITepeiitu Bo BiIaaky Sample Setting
9. OO003HauUTH Ha IUIAIIKE MECTOPACHOIOKEHUE 00PA3IIOB:
- [TepBas mynka — IIKO. {51 3TOT0 BBIACTUTH JIYHKY, B KOTOpO#l Haxoautces nmpooupka ¢ I[1KO, u B rpade
Sample Type BeiOpaTh cTpouky Positive.
- Bropas nynka — OKO. [lyis 5TOr0 BBIAETUTH JTYHKY, B KOTOpOil HaxoauTcs npooupka ¢ OKO, u B rpade
Sample Type BriOpaTh cTpouky Negative.
- Crienyronias JyHKa - UccieLyeMblil oOpasern 1, 3aTeM — ucciaeyemMslii oopasel 2 U T.J. B COOTBETCTBUHU C
1.4 TlomecTuTh NPOOMPKH B aMIIMPUKATOP B peKOMEHAyeMOM mnopsiAke. JlJi1 3TOro BBIIEIUTH BCE
OCTaBIKECS JYHKH, B KOTOPBIX HAaXOIATCs MpoOHpKHU ¢ oOpasuamu, u B rpade Sample Type BoiOpath
crpouky Unknown.
10. 3amaTe U3MepeHHe CUrHajla BO BCeX NMPOOMPKAX MO BHIOPAHHBIM KpacuTelsM. [ 3TOro BBIACIUTH Ha
IUIallIKe JTYHKU O BceMHU uccienyembiMu npodupkamiu (Bitodas [TKO u OKO) u nmocTaBuTh TajJouky B

o

kosoHke Dye na kpacutenax FAM u HEX.
11. Mpeiitu BO BKiIaaKy Run Monitoring u B oTKphIBIIEMCS] OKHE HakaTh Run.

ITo 3aBepuienuu I11{P-PB orpaboTanHble NpOOHpPKH YyTHIN3UPOBATh B COOTBETCTBUHU C PEKOMEHAAMSIMU 110
opranusanuu [1L[P na6oparopumn, cornacHo MY 1.3.2569-09 «Opranuzanust paboTsl 1abopaTopuid,
UCIIOJIB3YIOUINX METObI aMITU(UKAIIMN HYKJIEMHOBBIX KUCJIOT MPU paboTe C MaTepragoM, COAepKaliuM
MHUKpoopranusmsl [-IV rpynmn nmaroreHHocT».

7.3 Ilpouenypa u3mMepeHus pe3yJbTAaTOB aHAIN3A

OreHky pe3ynbpTaTtoB mpoBosT ¢ momotbio [10 nmpudopos ans IIIP-PB, nanpumep, «AHK-32 (32M,
48)», «CFX-96» unu 2KBUBaNEHTHBIX UM (CM. 1. 5.1 HacTose nucTpykun). Kpurepuem peructpanuu pocra
curHaia QuryopecieHIny (HaJuuue KMHeTHYeCKol KpuBO# pocta curHana ¢uayopecuennun) B [10 mpudopos
SBJIICTCS BeTWYHMHA IMoporoBoro nukia Ct, xoropas o3HaudaeT 0Oy BemuumHy MeHee 50. OtcyrcrBHe
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perucTpanuy pocta curtaiga npudopom omnuceiBaercs I10 mpubopa, Hanmpumep, Kak IpeAeibHas BEIUYMHA
moporoBoro nukia (Ct > 50 B mpubopax «AHK»), nubo kak ee orcyrctBue (N/A B mpubopax (Hupmbl
«BioRad») u 1.. [MogpoOHas wmH(DOpManus NpHBEACHA B PYKOBOJICTBE IO JKCIUTyaTallMd KOHKPETHOTO
npudopa.

7.4 O6padorka pesyabtatoB OT-IIL[P-PB
7.4.1 llopsinok ouerku pesyibratoB OT-IIIP-PB piast npucopos RotorGene6000/RotorGene
1. Tlocne 3aBepiieHus aMIUTM(UKAIIMKA OTKPBITh HY>KHBIHN (aiin B mporpamme «Rotor-Geney.
2. Haxare B wMeHro mporpammbl «Rotor-Gene» kmaBumnry «AnalysisS/AHaam3», BbIOpaTh 3aKIaaKy
«Quantitation/Kosn4ecTBeHHbBII.
3. BwiOpath ctpoky ¢ kpacutenem Green u Haxkarh kinaBuinry «Show/Ilokazatb». B oTKpbIBIIEMCS OKHE
MOSIBSATCSI KHHETUYECKHE KPUBBIE B JIOTAPU(PMUIESCKON IIKAJIE.
4. B menr okHa «Quantitation Analysis/Kosm4yecTBeHHbBI aHAJM3» aKTUBUPOBATD:
«Linear Scale//Iuneiinas mxaJsa»
«Dynamic Tube/Tunamuy. dpomn»
«Outlier Removal/¥crpanenue BoiopocoBy» - 10%

«Slope COFFECt/KOppeKT. YKJIOHA» [Ipumeuanue: npu evinonxenuu onepayuu «Koppekyus yKioHa» HeoOX00umo
creoums, 4moodvl He NPOUCXOOUNO KAPOUHATbHLIX UBMEHEHUUl 6 DPUCYHKe KUHeMmU4ecKux KpUuevlx (Hanpumep, Kpusvie 6e3
noovema ayopecyenyuu nocie «Koppekyuu YKIoHa» npeoopasyiomcs 8 JUHUU ¢ NOJOHCUMENbHOU OUHAMUKOU (yopecyenyuu
u yenom Haxioua). Ecnu 6 pesynemame npogedeHus OAHHOU Onepayuu Npoucxoosam KApOUHATbHbIE USMEHEeHUs 8 PUCYHKe

KUHemu4eckux Kpuewlx, mo onepayuio «Koppexyus ykionay mooicno nposodumv TOJIBKO o0ns 06pasyos ¢ nodvemom
¢ryopecyenyuu ¢ dannom kanare, m.e. HHOJIOKHTEJIBHBIX no oannomy kanany!

B wmenio «CT Calculation/Beruncienne CT» ycTaHOBUTH 3HAYCHUE [UII MOPOTOBOM  JIMHUHU

«Threshold/ITopor» - 0,05 u «Eliminate cycles before/Mckawounts uukabt 10» - 10. Hpumeuanue. Ecnu ne
yoaemcsi yCmanosums 3HayeHue nopoea Ha yposue 0,05 uz-3a ¢onoswvix paykmayuil gayopecyeHyuy 0moeibHbiX KPUSbLX, mo
MOJICHO ROOHAMb 3HAUEHUe NOPO20sol TuHuu 0o duanaszona 0,05-0,1.

5. IIpoBecTu HHTEpPIPETALIMIO PE3YIHTATOB, KAK OMKCAHO B I1.7.6 HACTOSAIIECH HHCTPYKIIUU.

7.4.2 O6padoTka pesyastaToB OT-IILP-PB nus npuéopa CFX96
1. OrkpoiTh Qaitn B nporpamme «Bio-Rad CFX Manager». [{ns sroro B menio File Beiopats Open—Data
File, naiitn oOpabarbiBaeMblii (hailsl 1 OTKPHITH €ro.
2. YCTaHOBHTH pacueT pe3yJIbTaToB aHaau3a MeTogoMm Regression. [lis storo B meHio Settings Beiopars Cq
Determination Mode—Regression.
3. IlpoBecTH MHTEPIIPETALNIO PE3yIHTATOB, KAK OIMKMCAHO B M.7.6 HACTOSIIEH HHCTPYKIUH.

7.4.3 Oopadorka pesyasratoB OT-IILP-PB nas npuéopos Dtprime/Dtlite
1. Tlocne 3aBepiieHUs1 aMIUTM(UKAIIMK OTKPBITh HYKHBIH (paiin B mporpamme «RealTime_PCRy.
2. Ilepen orneHKoM pe3ynbTaTOB HEOOXOAUMO YCTAHOBHUTH CIIEAYIOIINE HACTPOHKH:
— Tun ananuza: MyJabTHILIEKC
— Merton: I'eomerpuyeckuit

o QIR .. v
— BBI6paTB OIITUYCCKHUU KaHaJl

— B mnpaBom HmxkHEM yriy OTKpbITh «PeXMMBI mpocMoTpa JaHHBIX»; BbIOpaTh «Pemxum
Fam/Hex/Rox/Cy5»

— Ilpu HeobxoaumocTH BbIOpaTh «A3MeHHTH MaclITad OJHOr0 M3 KAHAJIOBY». BbicTaBUTH IS
FAM wmacmtab ot 30 10 50%

Auto
— Tloa rpadukamu HaskaTh ABTOMIKAJTY |~ 4~ On U1l BBIpaBHUBAHUS
— B Tabnuue cripaBa BeIOpath B 3aknajke «Pe3yabrarbdy « MyJabTHILIEKC»
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3. IIpoBecTn mHTEpHpPETALNIO PE3YyJIbTATOB, KaK OMKMCAHO B I1. 7.6 HACTOSIICH HHCTPYKIIHH.

7.4.4 Oopadorka pesyabtaToB OT-IILP-PB nis npudopos AHK-32 (32M, 48)
1. Tlo oxoHYaHMU 3aBEPUINTH UCCIICAOBAHHE B COOTBETCTBUH C MHCTPYKLKEH K PUOODY.
2. B mporpamme «ANK Shell» naxxats «IIpocMoTp (paiijioB JaHHBIX» U OTKPBITH (Paiii ¢ pe3yinbTaTaMu
UCCJICIOBAHMSI, BRIOPAB €ro B MalKe COOTBETCTBYIOIIEr0 pubopa.
3. IIpoBecTu nHTEpHpETALMIO PE3YIBTATOB, KAK OMMCAHO B 11.7.6 HACTOSIILIEH HHCTPYKIMH.

7.4.5 O6padoTka pesyabtaTo IIIP-PB piast npudopa QuantStudiob.
1. Tlocne 3aBepiicHus aMIUTH(HUKALMKA OTKPBITH HYXKHBIN (aitn B mporpamme «QuantStudio Designs &
Analysis Software» nan «Design and Analysis».

2. [Ipeobpa3oBaTh KHHETUYECKHUE KPUBBIE B JIMHEHHYIO mIKaly. [ 3TOro Ha)kaTh Ha UKOHKY ITokazaTe
HacTpoiiku ¢aiina (Show Plot Settings). B mosBuBmemcs okHe BbiOpath Tun rpaduxa — JIuneinsblit
(Graph Type — Linear).

3. IIpeobpa3oBatrh MoJyUYCHHBIC JaHHBIC B HEOOXOAMMBIH (hOpMaT ¢ MOMOIIBIO CHeIHaIbHOTO mabdaoHa Excel
s QuantStudio5, aktyanen B ciydae 00pabOTKH pe3ysibTaToB B mporpamme «QuantStudio™ Design &
Analysis  Software» (moctymen Ha caiite OOO «CuHtOoNm», mapons i .rar  Syntol42!
http://www.syntol.ru/).

4. [TpoBecTH MHTEPIPETALINIO PE3YIIBTATOB, KaK OIMKUCAHO B I1.7.6 HACTOSIICH WHCTPYKIIHH.

7.4.6 OopadoTka pesyantaToB [1I[P-PB nis npudopa Gentier 96E/R.

1. Tlocne 3aBeplieHUs] aMIUTM(PHUKALIMY OTKPBITh HYKHBIH (haitn B mporpamme Real-time PCR System.

2. Tlepeiitn Bo ckiaaky AnalysiS u mpoBecTH MHTEpIpETalMi0 pPe3yJbTaToB, KaK OMUCAaHO B 11.7.6
HACTOSIICH HHCTPYKLIUH.

7.5 Yder pe3yabTaTOB aHAJIN3A

Pe3ynbTaThl aHaIM3a He MO/UIeKAT yUeTy:

- B CcITydae OTCYTCTBHS peructparmn pocta curaana OKO n OKO-B no kanany R6G/HEX/Yellow/VIC
(FIO’KHOOTPHUIIATEIBHBIN PE3yJIbTAT BCETO IKCIICPHMEHTA);

- B ciaysae peructpaiun  pocta curHama OKO (OKO-B) mno kamany FAM/Green
(JIO’)KHOTIONIOKUTENBHBINA pE3yNIbTaT BCETO dKcIepuMeHTa). Bemwmumna moporooro mmkia Ct mpu stom He
UMeeT 3HaYeHUsl.

- B CJIy4ae OTCYTCTBMsI PETHCTPAllMU pOCTa CUTHANIA B IPOOUPKE € UCCIIEyeMbIM 00pa3loM MO KaHaTy
R6G/HEX/Yellow/VIC  omHOBpeMeHHO ¢  OTCYTCTBMEM CuTHajia no  kaHanmy  FAM/Green
(J1I0’)KHOOTpUIIATEIBbHBIN Pe3yIbTAT B KOHKPETHOMH MPOOHpKeE);

- B cily4ae OTCYTCTBHS peructpammu pocra curHaga IIKO mno kamany FAM/Green
(JIO’)KHOOTpHUIIATENbHBIN PE3yJIbTAT BCETO SKCIIEPUMEHTA).

PesynbpTaThl aHaNIM3a MOAJIEKAT YUETY:

- B ciyvae orcytcTBusi pocta curHanma ¢uyopecueHimu OKO (OKO-B) mo kanany FAM/Green
OJIHOBPEMEHHO C perucrpanueii pocra curnaina mo kanary R6G/HEX/Yellow/VIC;

- B Cly4ae pErucTpallMd pocTa CUTHajda B MPOOHPKE C HCCIEIyeMbIM 00pa3loM [0 KaHaly
R6G/HEX/Yellow/VIC ogHoBpeMeHHO ¢ OTCyTCTBHEM curHana 1o kanary FAM/Green;

- B cimyvae peructpanuu pocta curnana [IKO mo kananam FAM/Green.

Perucrpanus pocra curnana (GayopecreHlInd B MUKPOIIPOOUpPKe C McCelyeMbIM 00pa3lioM MO KaHaly
FAM/Green cBumeTensCTBYET O HaMW4uuu B oOpasie crenuduyeckoro pparmenra PHK Bupyca xonbIieBoi
nsTHucTocTd Tomata (TORSV). Benuunna moporosoro 1ukiia Ct mpu 3ToM HE UMEET 3HAYCHUSL.
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WuTepnpeTanuio pe3ynbTaToB aHAIN3a MPOBOIST COTIIACHO TabIuIIe.

7.6 IHTepnperanys pe3yJbTaTOB aHAJIM3A C HCNOJIb30BAaHHEM HA0Opa peareHToB
«Tomato ringspot virus -PB»

Kunernueckast KpuBasi pocta CUTHaJIa
(hIIyOopeceHITNH 110 KaHATy

FAM/ R6G/HEX/ | O6pazen WNurepnperanus
Green Yellow/VIC
Tomato ringspot virus BIIK

PGSYJ'IBTaTBI BCET'0 aHaJIM3a HE IToAJICKaT yLIéTy B JIIOOOM M3 CICOYIOIIUX CIIy4YacB

JloxHOOTpHUIIATEIbHBIN PE3YIIbTAT,

- mo0o# IIKO unruouposanue OT-TILIP-PB

OKO, |J/lo)xHOOTpULIATENBHBIN peE3yJIbTAT,
OKO-B |uarubupoanue OT-I11{P-PB

JI0’KHOIIONOKUTENBHBINA PE3YIIbTAT,

OKO-B
KOHTaMHUHauus B npouecce BoiaencHus HK

+ JII000H —
OKO |JIoHODIOJIOXKUTEIIBHBIN PE3YJIbTAT,

KoHTamMuHaius B xoze nocranosku OT-I1LP-PB

Pe3ynbTarhl aHanm3a He MoOJyIekKaT YUETY Il KOHKPETHOM MPOObI

.HO)KHOOTpI/II_IaTeJIBHHﬁ pe3yibTar,

B B npooa uaruouposanue OT-TI111P-PB

Pe3ynBTaTH aHaJIM3a II0JJICXKaT y‘IéTy IIpU MOJYUCHUH CICAYIOIIHNX PE3YJILTATOB

HaGop pearentoB cnienuduyueH B OTHOIICHUN

+ 000 KO . .
Tomato ringspot virus
OKO-B
- + KoHTamuHanus 1 ”HTrUOMPOBAHUE OTCYTCTBYIOT
OKO
_ + B npobe HE OOHapy KEHBI PHK

npooda Tomato ringspot virus
<40 ct JIr000H B nipo6e ob6napysxena PHK Tomato ringspot virus




8 YCJIOBUSA XPAHEHUSI, TPAHCIIOPTUPOBAHUSA U DKCIIVIYATAIIUN
8.1 YcioBus xpaneHust

Habop pearentoB «Tomato ringspot virus -PB» cienyeT XpaHHUTh B CyXOM, 3allUIIEHHOM OT CBETa
Mecte npu Temneparype oT MuHyc 18°C mo mMunyc 20°C. CyMMapHbIii CPOK XpaHEHUS MPU TEMIIEpaType OT
witoc 2 Ao mwitoc 8°C He JOJKEeH MPEBBIIATh 5 CYyTOK B TEYEHHE CPOKa FOJIHOCTH Habopa peareHToB.

8.2 YcJ10BHSI TPAHCIIOPTHPOBAHUS

TpancnoptupoBanue Habopa peareHTOB «Tomato ringspot virus -PB» [0MKHO MpPOU3BOAUTHCS
KPBITBIM TPAHCIIOPTOM (aBTOMOOWMIIBHBIM, KEJIE3HOAOPOKHBIM JINOO BO3AYIIHBIM) MIPH TEMIIEPAType OT MUHYC
18°C nmo munyc 20°C. JlomyckaeTcsi TpaHCIIOPTHPOBAHUE JI0 5 CYTOK Iipu Temmepatype 1o mitoc §°C.

8.3 Cpok rognoctu

Cpok rogHoctu Habopa «Tomato ringspot virus -PB» cocraBiser 12 MecsiieB ¢ JaThl BBITyCKa
MPEANPUATUEM-U3TOTOBUTEIIEM.

Cepun HabOPOB PEareHTOB C UCTEKIIUM CPOKOM TOAHOCTU MPUMEHEHHIO He mojyiexar. Cpok roJHOCTH
BCKPBITBIX PEAareHTOB COOTBETCTBYET CPOKY TFOJHOCTH, YKa3aHHOMY Ha 3THUKETKaX U HEBCKPBITBIX PEarcHTOB,
€CJIM B UHCTPYKLIMU HE YKa3aHO UHOE.

8.4 Undopmanus no 6e30nacHON yTUIM3ALMH

Hcnonp30BaHHBIE TPOOMPKH C aMIUIMKOHAMH, HAKOHEYHHWKH, TEPYaTKH, BETOIIb I 00pabdOTKH
noBepxHocrted B [11[P-6okce, coOMparOT B MJIACTUKOBBIE 3aKPHIBAIOIINECS EMKOCTH, BEIHOCAT B Pa004yI0 30HY
4-1 (mbo creuManbHO TMPEJHA3HAYCHHOE BCIOMOTATEIbHOE IIOMEUIEHUE) C IEeNbl0 MOCIeaYyIOIIei
uHakTuBanud (MY 1.3.2569-09).

Habopsl ¢ HCTEeKIIUM CPOKOM TOJTHOCTH, a TAaKXKe B Clydyae MOBPEXKIECHUS YIIaKOBKH, YTHIU3UPYIOT MO
KJlaccy A, Kak S3IUJIEMHOJIOTHYECKH Oe3omacHble 0TX0Abl, 1Mo cocraBy npuOmmkeHHele k TBO (CanlluH
2.1.7.2790-10).

8.5 I'apaHTuiiHbIe 00513aTEJILCTBA NPOU3BOAUTES

[IpeanpusiTre-npON3BOIUTENh TAPAHTUPYET COOTBETCTBHE (PYHKIIMOHAIBHBIX XapaKTEPHCTUK HaOOpa
TpeOOBAaHUAM, YKa3aHHBIM B TEXHHYECKOH M IKCIUTyaTAal[HOHHOW JOKYMEHTAIMH, B TEYCHHUE YCTAaHOBJICHHOTO
cpoka rogHocTH (12 mecsieB) npu coOII0ACHNN BCEX YCIOBUH TPAHCIOPTHPOBAHUS, XPAHEHUS U IPUMEHECHHUS.

Pexiamariuu Ha KauecTBO «Tomato ringspot virus -PB» HampaBisTh Ha MPEIIPUATHE-U3TOTOBUTEb
000 «HII® Curton» (125499, Mocka, Kponmranrckuii OynbBap, 1. 39, k.1., mom 1 kom. 43/PM 12-3, Te.
(495)984-69-93, daxc. (499)977-74-55, E. mail: syntol@syntol.ru).

[Ipu BbIsIBIEHMM TOOOYHBIX JIEHCTBUM, HE YKa3aHHBIX B HMHCTPYKIUHU [0 MPUMEHEHHIO Habopa
peareHToB, HeXeIaTeIbHbIX PEeaKLUil MPU €ro MCIOJIb30BaHUH, ()aKTOB U 0OCTOATENbCTB, CO3JAIOIIUX YTPO3y
KU3HU M 3J0pPOBbI0 TpaXKIaH U MEAMIMHCKUX pPaOOTHUKOB TIpU TNPUMEHEHMH Habopa peareHToB,
pEeKOMEeHAyeTCcs HalpaBUTh coolmieHue Ha mnpennpustue-usrorosureab OO0 «HII® Cunrtonm» mo aapecy,
yKa3aHHOMY BBILIE, U B YIIOJHOMOYEHHYIO FOCYAaPCTBEHHYIO PETYIMPYIOIIYI0 OpraHU3alUIo0 B COOTBETCTBHUHU C
JEMCTBYIOIUM 3aKOHOAATEIBCTBOM.

Jara mocneaneit pemxakmun: 05.12.2025.
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